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[57] ABSTRACT 

A method and system for providing the ability to add or 
remove components of a data processing system without 
powering the system down ("Hot-plug**). The system 
includes an arbiter, residing within a Host Bridge. Control & 
Power logic, and a plurality of in-line switch modules 
coupled to a bus. Each of the in-line switch modules provide 
isolation for load(s) connected thereto. The Host Bridge in 
combination with the Control & Power Logic implement the 
Hot-plug operations such as ramping up and down of the 
power to a selected slot, and activating the appropriate 
io-line switches for communication from/to a load (target/ 
controlling master). 

15 Claims, 5 Drawing Sheets 
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METHOD AND APPARATUS FOR ADDING implemented. The data processing system 20 includes pro- 

AND REMOVING COMPONENTS OF A DATA cesser 22, keyboard 82, and display 96. Keyboard 82 is 

PROCESSING SYSTEM WITHOUT coupled to processor 22 by a cable 28. Display 96 includes 

POWERING DOWN display screen 30, which may be implemented using a cather 

wAncrttfiiTNn 5 ra y ***** (CRT) a liquid crystal display (LCD) an electrode 

da^isajkuuiw luminescent panel or the like. The data processing system 20 

1. Held of the Present Invention also includes pointing device 84, which may be iraple- 
In general, the present invention relates to data processing mented using a track ball, a joy stick, touch sensitive tablet 

systems, and more particularly, to methods and apparatuses or screen, track path, or as illustrated a mouse. The pointing 

that allow the addition and removal of components from the device 84 may be used to move a pointer or cursor on display 

system without powering down. 10 screen 30. Processor 22 may also be coupled to one or more 

2. History of Related Art peripheral devices such as modem 92, CD-ROM 78. net- 
Computers have become an integral part of our current work adapter 90, and floppy disk drive 40, each of which 

society. As such, the demands and expectations for them may be internal or external to the enclosure or processor 22. 

have increased to a point where they must operate, in An output device such as printer 100 may also be coupled 

essence, on a continual basis. Unfortunately, over time. 15 with processor 22. 

certain components of the computer may need to be updated it should be noted and recognized by those persons of 

or repaired This typically results in powering the system ordinary skill in the art that display 96, keyboard 82, and 

down while the repair or update occurs. In today's robust pointing device 84 may each be implemented using anyone 

environment, powering down the system is an unacceptable 0 f several known off-the-shelf components, 

solution. This is especially true for sever type environments. 20 Reference now being made to FIG. 2. a high level block 

Consequently, it would be a distinct advantage to have a diagram is shown illustrating selected components that can 

method and apparatus that would allow the repair or update ^ included m the date processing system 20 of FIG. I 

to be performed without powering down the system during according to the teachings of the present invention. The data 

the process. It would also be advantageous if the method and processing system 20 is controlled primarily by computer 

apparatus would allow the system and its components 23 readable instructions, which can be in the form of software, 

thereof to continue operation during the repair or update. wherever, or by whatever means such software is stored or 

The present invention provides such an apparatus and accessed. Such software may be executed within the Central 

method. Processing Unit (CPU) 50 to cause data processing system 

SUMMARY OF THE PRESENT INVENTION 30 20 to do work. 

pln-one-aspmrth^^ A M ^^^™^ p^^^"^^^ 

Lmovingrin^gcomponents.ota data process^-syste'm Ac f ss Mcm< ^ S6 J^ d ^ (RfW) 

fwlmWdisWt^^ *»? non-volatile memory 60. Soch. memories include cir- 

/a^primary^bus^andtaVpluraUty of secondary buses eal Aat ^ ow& ^imaiion to be stored and reeved 

tvZ.7Z~~~~ ' A,wkl « ROMs contain stored data that cannot be modified Data 

/having a device coupled thereto. The apparatus further 35 , . _ . w . , , , _ - A , » , 

L 1 j 1 -j r , — , — — r^'-v* v stored in RAM can be changed by CPU 50 or other hardware 

L in eludes selective means for selectively establishing a physic , . , 6 . 7 ^ 4 . 

,'cal co Me ctipi^_toej*in^^ * cvlcc f • Non-volatJe memory^ memory d* docs not loose 

mS^^T^^-^EE^i^rfb^^i^^ ^ta whcn^wcxisrc^vcdfromit Non-volatdc memories 

includes-removing.means for aUowing eadh one of thl ^ J*™- EPROM. flash memory . or batten-pack 

devices to be removed without disconttauing K^toW « CMOS RAM^ As shown in FIG. 2. such battery-pack CMOS 

a^ta'Dro^sln^sv^m.' if RAM may be used to store configuration information. 

__J_ . J An expansion card or board is a circuit board that includes 

BRIEF DESCRIPTION OF THE DRAWINGS chips and other electronic components connected that adds 

The present invention will be better understood and its functions or resources to the computer. Typically expansion 

numerous objects and advantages will become more appar- 45 cards add memory, disk-drive controllers 66. video support, 

ent to those skilled in the art by reference to the following parallel and serial ports, and internal modems. For Laptop, 

drawings, in conjunction with the accompanying palm top, and other portable computers, expansion cards 

specification, in which: usually take the form of PC cards, which are credit card- 

FIG. 1 is a data processing system in which the present sized devices designed to plug into a slot in the side or back 

invention can be implemented; 50 of a computer. An example such a slot is PCMCIA slot 

nG.2isam^levdblockolagrammustiatmgsdected (Personal Computer Memory Card International 

components that can be included in the data processing Association) which defines type 1, 2 and 3 card slots. Thus, 

system of FIG. 1 according to the teachings of the present dots 68 may be used to receive various types of 

invention' expansion cards or PCMCIA cards. 

FIG. 3 is a schematic diagram illustrating in greater detail 55 Disk controller 66 and diskette controller 70 both include 

a configuration of the PCI bus of FIG. 2 for Hot-plug Purpose integrated circuits and associated circuitry 

according to the teachings of the present invention; and ^at direct and control reading from and writing to hard disk 

FIGS. 4A-4B are a flowchart illustrating the steps com- ^72. andaflop^disk^ 

prising the method used by the Control & Power Logic and <»™^ handle task such as positionmg «d^ntc 

HostBridge of FIG. 3 for Hot-plugging operation according « head, mediating between the drive and the CPU 50, and 

to the teachings of the pre^nt invention controlling the transfer information to and from memory. A 

single disk controller may be able to control more than one 

D ETAILED DESCRIPTION OF THE disk drive. 

PREFERRED EMBODIMENT OF THE PRESENT CD-ROM controller 76 may be included in data process- 

INVENTCON 65 ing 20 for reading data from CD-ROM 78 (compact disk 

Reference now being made to FIG. L a data processing read only memory). Such CD-ROMs use laser optics rather 

system 20 is shown in which the present invention can be then magnetic means for reading data. 
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Keyboard mouse controller 80 is provided in data pro- As shown in FIG. 2, system bus 5 is connected to a PCI 

cessing system 20 for interfacing with keyboard 82 and Host Bridge 202 for communication with FQ bus 204. As 

pointing device 84. Such pointing devices are typically used previously stated, Fd bus 204 is used for devices 206-206N 

to control an on-screen element such as a cursor, which may wn ich require fast communication response times, 

take the form of an arrow having a hot spot that specifies the 5 „ shouM ^ n< ^ d ^ f ^. m ^ ft 

location of the pointer when the user presses a mouse button. . . .„ ^T, . * * 

Other pointing devices include the graphics tablet, the * elevant m ^ recognize that although many of 

stylus, the light pin, the joystick, the puck, the trackball, the Evicts are connected to system bus 5, any one of these 

trackpad, and the pointing device sold under the trademark deYlces could alternatively be connected to the PCI bus 204 

'TrackPoint" by IBM ^ ( or busts), or a standard expansion bus (e.g. ISA or 

Communication between processing system 20 and other 10 EKA). In. example, an additional bridge circuit could be 

data processing systems may be facilitated by serial con- attached to the system bus 5 or Primary PCI bus 204 to 

troller 88 and network adapter 90, both of which are coupled CTeate a standard expansion bus for connection of the 

to system bus 5. Serial controller 88 is used to transmit devices. 

information between computers, or between a computer and Host Bridge 202 facilitates communication between PCI 

peripheral devices, one bit at a time over a single line. Serial bus 204 and system bus 5. Devices 206-206N are coupled 

communications can be synchronous (controlled by some to PQ bus 204. Control & Power Logic 208 is coupled to 

standard such as a clock) or asynchronous (managed by the Host Bridge 202 and PCI bus 204. and provides control over 

exchange of control signals that govern the flow of the PQ bus 204 for swapping devices coupled thereto while 

information). Examples of serial communication standards power is still supplied to the system 20 (hereinafter referred 

include RS-232 interface and the RS-422 interface. As to as "Hot -plug"). More specifically, in-line switch modules 

illustrated, such a serial interface may be used to commu- (not shown) in combination with the Control & Power Logic 

nicate with modem 92. A modem is a communication device 208 provide the means for allowing a component, connected 

that enables a computer to transmit information over a to the PCI bus 204, to be swapped or removed without 

standard telephone line. Modems convert digital computer 41 powering down" the entire data processing system 20. 

signals to interlock signals suitable for communications over Reference now being made to FIG. 3, a schematic dia- 

telephone lines. Modem 92 can be utilized to connect data gram is shown illustrating in greater detail the configuration 

processing system 20 to an on-line information service, such of PCI bus 204 of FIG. 2 for Hot-plug according to the 

as an information service provided under the service mark teachings of the present invention. It should be noted that 

'PRODIGY* by IBM and Sears. Such on-line service pro- ^ certain representational aspects of the present invention, as 

viders may offer software that may be down loaded into data shown in FIG. 3, have been simplified in order to facilitate 

processing system 20 via modem 92. Modem 92 may the explanation thereof. For instance, the request and grant 

provide a connection to other sources of software, such as lines have been represented as a single signal line, although 

server, an electronic bulletin board, the internet or World in practicality they are each a separate signal line. As shown 

Woe Web. 3S in FIG. 3, in-line switch modules 302-302N are coupled to 

Network adapter 90 may be used to connect data process- PCI bus 264. In-line switch module 302 is representative of 

ing system 20 to a local area network 94. Network 94 may switch modules 302A-302N, and therefore, the explanation 

provide computer users with means of communicating and provided therewith is equally applicable to switch modules 

transferring software and information electronically. 302A-302N. In-Line switch module 302 includes a set of 

Additionally, network 94 may provide distributed ^ switches, as indicated by designation 326 that is used for 

processing, which involves several computers in the sharing switching the appropriate PCI bus 204 signal lines, and 

of workloads or cooperative efforts in performing a task. when closed creates a physically separate PCI compliant bus 

Display 96, which is controlled by display controller 98, extensions (secondary PCI buses), as represented by desig- 
ns used to display visual output generated by data processing nation "a". 

system 20. Such visual output may include text graphics, 43 These PCI bus extensions can be coupled with either a slot 

animated graphics, and video. Display 96 may be imple- or soldered component depending upon the desired configu- 

mented with CRT-based video display, an LCD-based flat ration. In this particular embodiment, a single slot is coupled 

panel display, or a gas plasma-based flat-panel display. to each PCI bus extension as illustrated by slots 304 and 306 

Display controller 98 includes electronic components for PCI bus extensions 'V and "d". respectively. Each of the 

required to generate a video signal that is sent to display 96. 5Q slots are coupled to individual, clock signals. Power. Switch 

Printer 100 may be coupled to data processing system 20 Enables signals, resets signals, Preset pins (PRSNT1, 

via parallel controller 102. Printer 1O0 is used to put text or PRSNT2), and a Door Switch signal, as illustrated with 

a computer-generated image on paper or on another Clock signal QockA 310. Power 312, Switch Enable 316, 

medium, such as transparency. Other type of printers may Resets signal 314, PRSNT1 330, PRSNT2 332, and Door 

include an image setter, a plotter, or a film recorder. 55 Switch 334. 

Parallel controller 102 is used to send multiple data and As the in-line Switch Modules 302-302N are switched on 

control bits simultaneously over wires connected between and off. the PCI bus 204 is shielded from the load effects 

system bus 5 and another parallel communication device. resulting therefrom via the Control & Power Logic 208 and 

such as printer 100. Arbiter 202a of Host Bridge 202. In other words, as a set of 

CPU 50 fetches, decodes, and executes instructions, and 60 switches, such as Switches 326 and 328. are "open", as 

transfers information to and from other resources via the determined by the Control & Power Logic 208 and corrc- 

computers main data-transfer path, system bus S. Such a bus sponding SW enables 316 line, the respective PQ bus 

connects the components in a data processing system 20 and extensions are effectively isolated from PCI bus 204. 

defines the medium for data exchange. System bus 5 con- pTriis'lsolation-is-a direU^rcsult-of the high-impedance of 

nects together and allows for the exchange of data between 65 rthe switches from such an open: state. m copti^t wheD UTe 

memory units 56. 58. and 60. CPU 50. and other devices as ^switches are "closed", as dxaennined by the Control~&]5> 

shown in FIG. 2. £cw er Logic 208 and cxiiresponti 
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jlmesrthe~respective~Pa-bus^ proceeds to step 415. If, however, at step 4*8, it is deter- 

(they are an integrated portion oL PCI _bus_204._ In^ti%c mined that slotO 304 is inactive, then the method proceeds 

^prefore^elnlSwli^^ to step 416. 

Mo^ejJjg^$2]^ which-can~to ggle At step 410. the Control & Power Logic 208 requests 

Stween the "open and close states inl ess than a nanosecon d^ momentary control over PQ bus 204 via REQ/GNT lines 

In"ge"Da^l7Ar6iteF 202ATin^o)njun5ion with ControT& 342. The method then proceeds to step 412 where the Arbiter 

Power Logic 208 provides the means for isolation of a slot 202A grants permission for control to Control & Power 

for Hot-plugging a device in either slotO 304 or slot3 506. Logic 208 via REQ/GNT lines 342. The method then 

Generally speaking. Arbiter 202A provides arbitration for proceeds to step 414 where the Control & Power Logic 208 

control over PQ bus 204. 10 deactivates the switch 326 for slotO 304 via a disable signal 

Control & Power Logic 208 is coupled to Arbiter 202A ^Switch Enable line 316. Thus, removing slotO 304 from 

via REQ/GNT lines 342 and coupled to the Control & Power ra ^ s REQ/GNT lines 342 are also released by 

Logic Interface 350 via HPREQ X-Z lines 324. The REG/ mc tbus - removing control of the PCI bus 204 

GMT lines 342 are used by the Control & Power Logic 208 J* ^ CoDtro1 & Powcr ^ c ™. It should be noted, 

for receiving momentary control (i.e. a few PCX clock 15 however, that the total tune for which Control & Power logic 

cycles) of the PCI bus 204 to enable or disable the in-line 208 the PCI bus 204 is only on the order of a few 

Switch Modules 302-302N via their respective SW Enables PCI bus 204 clock cycles. 

lines 316-316N. The Control & Power Logic Interface 350 method then proceeds to step 416 where the Control 

uses HPREQ X-Z to inform the Control & Power Logic 208 & p °wer Logic 208 ramps down the power to slotO 304 (Le. 

which one of the In-line Switch Modules 302-302N to 20 the adapter) in a manner to avoid any surging and resulting 

enable or disable. damage to the electronics. This step is implemented in 

In general, the Control & Power Logic 208 in combina- to 5"*? ^ .^£ nd £ 8 , 

uon with the Host Bridge 202 controlsT J^^.^T Fw " U » ng / 

~ _ . J ^ ^ ^ Ser. No. 08/552,035. which is hereby incorporated by ref- 

1. ) access to each one of the secondary PCI buses (bus 25 erence herein 

extensions); Thereafter, the method proceeds to step 418 where the 

2. ) power to each slot connected thereto (e.g. slotO 304 Control & Power Logic 208 informs the O.S. that power has 
and slot3 306); and been removed. The O.S. signals via an LED or other means 

3. ) the gating (activation/deactivation) of the In-line that it is now safe to remove the adapter from slotO 304. In 
Switch Modules 302-302N. 30 the preferred ernbodiment of the present invention, an LED, 

Reference now being made to FIGS. 4A-B, a flow chart visible to the operator, is used for this purpose. Specifically, 

is shown illustrating the steps comprising the method used the following LED indications represent the states of the 

by the Control & Power Logic 208 and Host Bridge 202 of adapter as noted: 

FIG. 3 for Hot-plugging operation according to the teach- (1) On=The adapter (slot) is actively receiving power, 

ings of the present invention. 35 (2) Off=Tbe adapter is not actively receiving power; and 

Many of the components of FIG. 3 are referenced in (3) HasMng=Permission is granted for removing the 

conjunction with the description of FIG. 4. Consequently, adapter from the slot 

any designations for such components represent those At this point, the LED for slotO would be flashing, and 

depicted and described in connection with FIG. 3. The ^ therefore, the operator is free to remove the adapter residing 

method begins at step 400 where an operator of the data therein, 

processing system 20 opens the door (not shown) of the slot The method then proceeds to step 420 where the adapter 

(e.g. slotO 304 or slot3 306) having an adapter card to be card is physically removed from slotO 304. Thereafter, the 

removed. For discussion purposes, it is assumed hereinafter method proceeds to step 422. At this point, it should be noted 

that slotO 304 is being used for this purpose. 45 that when an adapter is not present in slotO 304, and the 

The method then proceeds to step 402 where the operator operator desires to insert one therein; they can proceed from 

initiates the Hot-plug sequence by initiating an O.S. System this step forward 

Management Operation, or other means (e.g. Hot-plug ser- At step 422, the operator inserts the replacement adapter 

vice software). card (or drive) into slotO 304. Thereafter, the method pro- 

Thereafter, the method proceeds to step 404 where the 50 ceeds to step 424 where, in response to the insertion of the 

O.S. quiesces. and resets the appropriate adapter. The term adapter card, the Control & Power Logic 208 detects the 

quiesce, as used herein, means to gracefully complete cur- presence thereof via card preset pins PRSNT1 330 and 

rent activities while not accepting new activities. The PRSNT2 332, and optionally may be used in conjunction 

method then proceeds to step 406 where the O.S. and/or with a slot door switch 334 that indicates that the adapter 

Control & Power Logic Interface 350 informs the Control & 55 card has been locked in place. 

Power Logic 208 via HPREQ X-Z 324 that slotO 304 needs Reference now being made to FIG. 4B. The method then 

to be taken off-line and powered down. In the preferred proceeds to step 426 where the operator initiates a power up 

ernbodiment of the present invention, the HPREQ X-Z 324 request for slotO 304. Thereafter, the method proceeds to 

signals are encoded as Hot-plug 0.1.23. ... n. It should be step 428 where the O.S. initiates a power-up request to the 

noted, however, and those of ordinary skill in the pertinent $o Control & Power Logic 208. The method then proceeds to 

art will readily understand, that alternatively unique signals step 430 where the Control & Power Logic 208 ramps the 

for each slot 304 and 306 could be used as well During the power back up to slotO 304. Thereafter, the method proceeds 

power down or power up sequence, the Control & Power to step 432 where the Control & Power Logic 208 initiates 

Logic 208 holds the reset to the adapter via RESET line 314. sequence to gain control of the PCI bus 204. The method 

The method then proceeds to step 408 where it is deter- 65 then proceeds to step 434 where the Control A Power Logic 

mined whether or not slotO 304 is active. If, at step 408. it 208 requests momentary control over PQ bus 204 via 

is determined that slotO 304 is active, then the method REQ/GNT Lines 342. 
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The method then proceeds to step 436 where the Arbiter 
202a grants permission for control to Control & Power 
Logic 208 via REQ/GNT lines 342. Thereafter, the method 
proceeds to step 438 where the Control & Power Logic 208 
activates the switch 326 for slotO 304 via an enable signal on 5 
Switch Enable line 316. Thus, reconnecting slotO 304 to PCI 
bus 204. 

Thereafter, the method proceeds to step 440 where the 
Control & Power Logic 208 informs the Host Bridge 202 via 
an interrupt or other means, that Hot-plug is complete. The io 
method then proceeds to step 442 where the adapter card is 
enabled and configured by the O.S. The method then pro- 
ceeds to end at step 442. 

One skilled in the art can readily understand the Operating 
System or Hot-plug service software can interact directly 15 
with the Control & Power Logic 208 to support Hot- 
plugging of devices on the PCI bus 204. Alternatively, the 
Hot-plug service software can interact with the Host Bridge 
202 which in turn interacts with the Control & Power Logic 
208 to support Hot-plugging device on the PCI bus 204. By 20 
incorporating some of the Hot-Plug Control Logic in the 
Host Bridge 202 and allowing the Hot-plug service software 
to interact with the Host Bridge 202 to support Hot-plugging 
of PCI devices, this can result in a lower cost implementa- 
tion. 25 

It is thus believed that the operation and construction of 
the present invention will be apparent from (he foregoing 
description. While the method and system shown and 
described has been characterized as being preferred, it will 
be readily apparent that various changes and/or raodifica- 30 
ttons could be made wherein without departing from the 
spirit and scope of the present invention as defined in the 
following claims. 

What is claimed is: 

1. An apparatus for removing components of a data 35 
processing system without discontinuing power thereto, the 
apparatus comprising: 

a primary bus; 

a plurality of secondary buses each having a slot capable ^ 

of receiving an electronic device; 
selective means for selectively establishing a physical 
connection from the primary bus to one of the second- 
ary buses, and far removing the connection, the selec- 
tive means including: 43 
a host bridge having an arbiter for receiving requests 
for control of the primary bus. and for selecting one 
of the requests as a master for the control; 
a plurality of switches each for establishing the physi- 
cal connection from the primary bus to one of the ^ 
secondary buses, and for removing the connection; 
removing means for allowing each one of the devices to 
be removed without discontinuing power to the data 
processing system, the removing means including: 
means for detecting when a device resides within one 55 

of the slots; and 
means for detecting when an operator desires to remove 
one of the devices. 

2. The apparatus of claim 1 wherein the selective means 
includes: 6q 

control logic means for enabling and disabling each of the 
switches whereby the physical connection is either 
established or removed; and 

power logic means for disabling power to the selected 
device to be removed, 65 

3. The apparatus of claim 2 wherein each one of the 
switches includes: 



means for receiving a signal indicating whether to estab- 
lish or remove the connection. 

4. The apparatus of claim 3 wherein the Host Bridge 
means includes: 

means for informing the Control Logic which one of the 
devices is to be removed. 

5. The apparatus of claim 4 wherein the Host Bridge 
includes: 

means for informing the control logic to isolate the device 
to be removed. 

6. The apparatus of claim 5 wherein the control logic 
means includes: 

means, coupled to die arbiter, for gaining control over the 
primary bus prior to isolating and powering down the 
slot 

7. The apparatus of claim 6 wherein the control logic 
means includes: 

means for transmitting, during control over the primary 
bus, an enable signal to the switches corresponding to 
the secondary buses desired to be connected to the 
primary bus. 

8. The apparatus of claim 7 wherein the transmitting 
means includes: 

means for transmitting, during control over the primary 
bus, a disable signal to the switches corresponding to 
the secondary buses desired to be removed from the 
primary bus. 

9. The apparatus of claim 8 wherein the primary and 
secondary buses are peripheral component interconnect 
buses. 

10. The data processing system of claim 5 wherein the 
control logic means includes: 

means, coupled to the arbiter, far gaining control over the 
primary bus prior to granting control to the master; 

means for disabling communication to the device to be 
removed; 

means for transmitting, during control over the primary 
bus. an enable signal to the switches corresponding to 
the secondary buses desired to be connected or discon- 
nected to the primary bus. 

11. A data processing system comprising: 
a primary bus; 

memory, coupled to the primary bus, for staring instruc- 
tions; 

input means, coupled to the primary bus. for receiving 
input from a user; 

a central processing unit for executing the stored instruc- 
tions; 

a display for displaying the results of the executed instruc- 
tions and the received input; 

a plurality of secondary buses each having at least one slot 
for connecting additional devices; 

selective means for selectively establishing a physical 
connection from the primary bus to one of the second- 
ary buses, and for removing the connection, the selec- 
tive means including: 

a plurality of switches for establishing the physical 
connection from the primary bus to one of the 
secondary buses, and for removing the connection; 
an arbiter for receiving requests for control of the 
primary bus, and for selecting one of the requests as 
a master for the control; 
removing means for allowing each one of the devices to 
. be removed without discontinuing power to the data 
processing system, the removing means including: 
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means for detecting when a device resides within one 

of the slots; and 
means foi detecting when an operator desires to remove 

one of the devices. 

12. The data processing system of claim 11 wherein the 
selective means includes: 

control logic means for enabling and disabling each of the 
switches whereby the physical connection is either 
established or removed; and 

power logic means for disabling power to the selected 
device to be removed. 

13. The data processing system of claim 12 wherein each 
one of the switches includes; 
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means for receiving a signal indicating whether to estab- 
lish or remove the connection. 

14. The data processing system of claim 13 wherein the 
selective means includes: 

means for informing the Control Logic which one of the 
devices is to be removed. 

15. The data processing system of claim 14 wherein the 
selective means includes: 

means for informing the control logic to disable the 
device to be removed. 



01/23/2004, EAST Version: 1.4.1 



